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active* T^r^r- — 3r&c3 urieLg _multiple quantum wells, single 
quantum wells or double heterostructure . 



0 



The light emitting device of claim 1, wherein said 
substrate is doped with at least one impurity from the 
group consisting of chromium, titanium, iron, erbium, 
neodymium, ^praseodymium, europium, thulium, ytterbium and 
cerium* 



8. ^3Liie3-ight emitting device of claim 1, wherein said 
active layer^emirfes- UV light and said substrate comprises 
sapphire doped with chromium, sai.d substrate absorbing some 
of said UV light and re-emitting red Ifghl^ 




9, ^The light emitting device of claim 1, wherein said 
active lay^r — -ejjtits yellow light and said substrate 
comprises sapphire dope3 w^tti^chromium, said substrate 
absorbing some of said yellow ligh^anxb-^ red 
light. 




14. NThe light emitting device of claim 1, wherein said 
active J^yer emits one color of light, said substrate doped 
throughout\/ith more than one impurity such that it absorbs 
the light of^aid active layer and re-emits more than one 
color of light. 

15. The light emitting device of claim 1, wherein said 
active layer emits UV ri^ght and said substrate is doped 
throughout with chromium, titanium, and cobalt, said doped 
substrate absorbing said UV light and emitting red, green, 
and blue light, 



16. The light emitting device of cl^m 2, wherein said 
active layer emits UV light, and said siii^strate is doped 
by one or more rare earth or transition elemeht in separate 
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cold^centers that absorb UV light and re-emit a different 
color^oTTHfe^t, said bias selectively applied to a portion 
of said activTl^yes^above said color centers causing said 
active layer to emit lighT^t*^^ be primarily absorbed 
by said color center below said Tfeeta^ely! biased portion 
of said active layer and re-emitted as r^#erent color. 

18. ^SL^Ught emitting device of claim 1, wherein said 
active aly^r^ri^UV^light, and said substrate doped is by 
one or more rare^a^n^ox^transition element in separate 
color centers, each said col^Seat^r absorbs UV light and 
re-emits it as a different color, 





A method for generating light from a solid state light 
emittiba device, comprising: 

provl^ig a light emitting diode having an active 
layer surrouSfe<by a pair of oppositely doped layer, all 
of which are disposed on a doped substrate; 

exciting an opt ickSL emission from said active layer 
within a first wavelength rc 

applying at least a portiohx^of said optical emission 
to stimulate emission from said dofced substrate within a 
different wavelength range; and 

transmitting a combination of said opb^cal emission 
and substrate emission as said LED' % light - 



26. The method of claim 
comprises sapphire, sp 
nitride, quartz YAGI, 
niobate, zinc oxide 




erein said doped substrate 
silicon carbide/ gallium 
net, lithium gallate, lithium 
ide single crystal. 



27. v. The method of claim 25, wherein said substrate is 
d0 ped^itlr^rr-^a^ one rare earth or transition element. 




L / 28. The method of claim 25, wherein 



substrate is 
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erbium, 



consisting 
neodymium, 



dof fed Wj r 

of chromium, titanium; 

, .nrnnloi ^ni, ytterbium and/oT cerium. 



Please delete claim, 



s/lO-13, 17, 19 and 20-23. 



Please 



add the following claims. 



A" 



JU. A sulid qL - ^ eiui L Lluy ih . ulc.c, comprising- 

at least two active layers; 

at least two pairs of oppositely dp£ed layers, 
each of said active layers sandwiched^etween one of 
said pairs of oppositely doped la^rs, each of said 
pairs of oppositely doped/layers causing its 
respective one of said act^S layers to emit light at 
a predetermined wave^ngth in response to an 
electrical bias acros^of said at least two pairs; and 
a doped sub/hte, said active layers and said 
pairs of oppositely doped layers disposed on said 
substrate s^ch that said substrate absorbs at least 
some of^iaid light fro* at least one of said active 
laye^and re-emits light at a different wavelength. 



31 Xe light emitting device of claim 30, that emits a 
>ination of light from said active layers and said 
s 

/'substrate. _ 



The light emitting device of claim 30, further 
^in^^a^twopairs of electrical contacts, each 
of said at leastUT^^f^^^ arranged 
to apply a bias across a respective onT""olT-s?»^airs of 
oppositely doped layers. 



<>¥> 



33^ Tlx* light omitting rt-vi rf> of C^im 30, wherein each 
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A 



of said\active layers comprises multiple <iuantum wells, 
single quWum wells or double heterostructures . 

34 The iWt emitting device of cl«i» 30, wherein said 
substrate l^ciM. sapphire, spinel, silicon carbide 
gallium nitrW cjuart* YMI, garnet, lithium gallate, 
lithium niobat\, zinc oxide, or oxide single crystal. 

35 The lightV"""" daVlCe ° f 3 "' "^"^ 
substrate is doYed with at least one rare earth or 

transition element^, 

3 6 The light eiAting device of claim 30, wherein said 
substrate is doped \ith at least one impurity fromthe 
group consisting of \chromium, titanium, iron, erbium 
neodymium, praseodymiu^ europium, thulium, ytterbium and 

cerium* 

37 The light emitting \evice of claim 30, wherein the 
light emitting from sai\ device comprises the light 
emitting from at least one\of said active layers or the 
light emitting from at leastW of said active layers in 
combination with the light\ emitted from said doped 
substrate. 

38. The light emitting device oV claim 30, comprising a 
LED, said active layers comprising three active layers 
emitting blue, green and UV liW respectively, said 
substrate comprising sapphire dopeV with chroruium whxch 
absorbs said UV light and re-emits\ red light, said LED 
emitting blue, green, UV and red lighAwhen all said active 
layers are emitting, in a white light Combination. 

39 The light emitting device of claim V comprising an 
LED wherein said active layers comprises three actxve 
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\t-ina blue, green and UV light respectively, 
lay ers blue, g ^ select ively emit 

wherein e ach\of said active y 

, 1flh , sa id LE^> emitting primarily red, green, o 
light, said L X is emitting, or said 

light when one o\sa!d active y ^ 
LED emitting primary purple, aqua, yellow, 

= artive layers is emitting, 
when more than one of\said active lay 



device of claim 30, comprising a 
/in The light emitting device 
40. The iig \. . . _ blue and yellow light, 

LED, said active layers «Sk"ina b". a V 

said substrate doped with chr^ium su< * that ^ 
lea st some of said yeliov, ii g ht\nd emits red li*t. 

Tim <aid active layers emitting oneco±£u. 

LED, said acu wU=Wofe^h7n one impurity such 

substrate doped through^utj^ifeh-Tttore tna 

aberyrBTthelight from said active layers, and 
that said jt^abffJTDs i»« 

rr ^rr^„r» than ,qml^^^ 1 




4, The light Voting device of claim 30, comprising a 
LED whereir saiXctive layers emit flight an- 
substrate is dope\throughout with ^TorJ^aZ 
iro n, and cobalt, doped substrate absorbs said 

light and emits red, gr\en, and blue light. 

e-laim 30, comprising an 
43 The light emitting device of claim v 
43. The v w light> and gald 

LED Wherein said active isy^ transition 

^ k„ nr, P or moxe rare earth or transition 
substrate is doped by one or mo^ 

^lor centerkthat absorb UV light ana 
element in separate color selectively 
re-emit a different color of light\said P 

■ ^ 4- active layers abov\ said color centers 

applied to said active -v 

/ausing said active layers to emit W th. ^ will be 
primarily absorbed by said color center\elow said active 
layers and re-emitted as a different color> 



44, 



The light emitting device of claim 



13, further 
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co-*~««t^..t two pairs of electrical contacts each 

to apply a bias across TT^iv^e-^^ ° f 
^o.itelv dopo^ ^v^rs above said color -centers . 

if^SUlight emitting device of claim 30, wherein said 

activTTa^W^V light, and said substrate is doped 

«,™ rarel^rtlT-oj^transition element in separate 
bv one or more rare earm w—^^^^ 

h „ih rolorliSfe^absorbs UV light and 
color centers, each said color cem.eir^v^^ 

re-emits it as a different color. 

46s. The light emitting device of claim 30, comprising a 
LE^wl^^aid active layers emit blue light and UV 
light, sain^a^absorbs at least some of said UV 
light and re-emits redi^n^^d^LEDfurther comprising 
downconverting material around the su^e^^aid^LED that 
absorbs some of said blue light emitting from that su^lace 
and re-emits yellow light. 



ft irbher compris! 
ZZf^g-" with said device on 



a common 



48. A solid state laser, comprising^ 
an active layer; 
a pair of opp^^y/doped layers on opposite 
sides of said ac/vL/layV which cause said active 

layer to emit ligW|ay£ P r * determined wavelen ^ th in 

v ^ ari -fiX/rical bias across said doped 
response to an eiessxricao. 

layers; _ 

a doped subs/rate, said active and doped layers 
disposed successively on said substrate such that said 
substrate abs/bs at least some of said light from 
said active /ayer and re-emits light at a different 
wavelength; 
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two mirrors arranged on opposing/sides of the 
substrate/ active and doped layers tp^cause stimulated 
emission of a combination of light^from said substrate 



and said active 



49 



1 



The laser of cl 



yer as a coM.imated/coherent beam. 



emi t s UV 1 i gh t and s 
cobalt, said laser j5ro^ 
green light combined 



4 >; 




wherein said active layers 




d substrate is sapphire doped with 
x\q stimulated emission of UV and 



50, The laser ft claim 48, wherein said active layers 
emit UV light *nd said substrate is sapphire doped with 
chromium, sale/' laser providing stimulated emission of UV 
and red light combined. 



51. The/laser of claim 48, further comprising electrical 
circui/ry integrated with said device on a common 
subs trate ■ 

REMARKS 

drawings 

The drawings were objected to for failing to show 
every feature of the invention specified in the claims. The 
examiner noted that a substrate doped with iron as well as 
with Cr, Ti and Co must be shown or the features canceled 
from the claims. FIGs. 3 and 5 show a substrate doped with 
Cr, Ti and Co. Claim 15 has been amended to remove the 
reference to iron. 



Claims 

Objections 

Claims 2, 10, 12 and 14 were objected to because of 
informalities relating to clerical errors and not for 
reasons related to patentability. The claims were amended 
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